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Description 

[0001] The present invention relates to a printing ma- 
chine, more particularly, to a printing machine capable 
of reducing the amount of ink discharged needlessly 
when a print order is changed. 
[0002] As disclosed in Japanese Patent Utility Model 
Laid-Open Application HEI 4-87244, a flexographic 
printing machine used for printing corrugated board 
sheets, is configured in such a way that the flexographic 
ink supplied to the space between an ink roll and a 
squeeze roll, both of which are rotation ally disposed, is 
transmitted via the ink roll to a printing die mounted on 
a plate cylinder. Since the flexographic ink used in the 
flexographic printing machine dries very quickly, it has 
to be constantly circulated in order to prevent it from dry- 
ing, and thus solidifying. Accordingly, the flexographic 
printing machine adopts a circulation mechanism which 
supplies the ink in the ink tank to the space between the 
ink and squeeze rolls via a pump and a supply tube, 
while on the other hand, it recovers the residual ink 
through the opposite end portions of both rolls, a tub 
member, and a recovery tube return it to the ink tank. 
[0003] In the above-described flexographic printing 
machine, the ink tank is disposed to be below the oper- 
ation side (one end portion of each of the above rolls in 
the axial direction) of the printing machine. For this rea- 
son, the tube passage of the supply tube extends from 
the ink tank to a point that is approximately in the middle 
in the axial direction of the rolls and above the rolls. In 
addition, since the, residual ink between the both rolls, 
which flows out from the opposite ends of the rolls, is 
received by tub members provided on the respective 
ends of the roils, the length of the tube passage of the 
recovery tube is also long. 

[0004] In recent years, the printing has had to conduct 
small lot processing of corrugated board sheets in ac- 
cordance with various types of orders, and this tendency 
is increasing year by year. For the printing machine such 
small lot processing means that the ink must be 
changed frequently within a limited time to enable print- 
ing of corrugated board sheets in small lots in accord- 
ance with various types of orders. However, as pointed 
out above, in the conventional flexographic printing ma- 
chine which includes the long ink circulation system, the 
rolls and the circulation system need to be washed by 
a large amount of water when the color of the ink is 
changed, so that complete recovery of the ink is almost 
impossible, and as a result, a substantial amount of ink 
loss can occur. Further, from the standpoint of prevent- 
ing pollution, an expensive facility for treating the waste 
liquid from the washing process is required Still further, 
the process for changing the color of the ink takes a lot 
of time so that efficiency of production is lowered due to 
the increase in time lost. 

[0005] GB 2 262 71 6A discloses a printing machine 
for corrugated board sheet which has an ink transfer roll 
which rotates in contact with the printing die, a squeez- 



ing roll which rotates normally in contact with the ink 
transfer roll during operation of the printing machine to 
adjust the amount of the ink oh the surface of the ink 
transfer roll, a supply/recovery unit to selectively supply 

5 ink or a cleaner to the ink fountain defined between the 
rolls, a pair of dams to selectively open and close the 
both longitudinal extremities of the ink fountain, and a 
scraper which scrapes off the ink or the ink washing 
waste transferred to the roll when the scraper is brought 

io into contact therewith. 

[0006] DE 1 9 705 006A1 discloses and ink supplying 
and collecting device for an ink reservoir formed be- 
tween a main roil for applying an ink to a plate cylinder 
and an auxiliary roll in contact with the main roll, the de- 

15 vice being adapted to supply the in k to the Ink reservoir 
by causing the ink to flow out from a nozzle extending 
downward as directed toward the ink reservoir while 
moving the nozzle in parallel to axial direction of the 
rolls, and to collect the ink by lowering the nozzle to a 

20 position close to the bottom of the ink reservoir and 
drawing up the ink with the nozzle while moving the noz- 
zle in parallel to the axial direction of the rolls. 
[0007] JP 08 336 955 discloses an ink supply-recov- 
ery apparatus in a printing machine having an ink tank, 

25 a pump, and a nozzle part which are installed close to 
the upper side of an ink reservoir part which is formed 
between an anilox roller and an ink roller to be able 
to'move in the longitudinal direction of the ink reservoir 
part through a transfer base. When ink is supplied, the 

30 pump is actuated normally to supply ink in the ink tank 
to the ink reservoir part. During the change of ink rollers, 
the pump is operated in a reverse way and the nozzle 
part is moved in the longitudinal direction of the ink res- 
ervoir part with the ink tank and the pump to suck the 

35 residual ink to recover it into the ink tank. 

[0008] The object of the present invention is to provide 
a printing machine capable of reducing the amount of 
the ink discharged needlessly due to a printing order 
change and the amount of the waste liquid produced 

40 through the washing process, while at the same time 
saving time required for the recovery and washing proc- 
esses. 

[0009] This object is achieved according to the 
present invention in one aspect thereof by providing an 

45 apparatus for printing sheets having a plate cylinder with 
a printing die mounted thereon and an impression cyl- 
inder disposed to oppose the plate cylinder, in which 
sheets are passed through a clearance between the 
plate cylinder and the impression cylinder to carry out 

50 printing on the sheets, the apparatus comprising an ink 
transfer roll which transfers ink to the printing die by ro- 
tating in contact with the printing die of the plate cylinder 
when printing is carried out, means for regulating an. 
amount of the ink transferred by contacting a surface of 

55 the ink transfer roll when printing is carried out, an ink 
fountain provided between the ink transfer roll and the 
ink regulating means along an axial direction thereof, an 
ink reservoir for reserving the ink which is disposed 
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above and adjacent to the ink fountain, means for circu- 
lating the flexographic ink between said ink reservoir 
and an ink fountain by supplying the flexographic ink 
from said ink reservoir to said ink fountain while at the 
same time recovering the flexographic ink from said ink 5 
fountain to said ink reservoir, said circulating means 
comprising: an ink supply tube body for supplying the 
flexographic ink from the ink reservoir to said ink foun- 
tain; an ink recovery tube body for recovering the flexo- 
graphic ink from the ink fountain to the ink reservoir; 10 
means for transferring the flexographic ink between said 
ink. fountain and said ink reservoir through said ink re- 
covery and supply tube bodies; and means for recipro- 
cally moving said ink reservoir, said tube body, and said 
ink transfer means unitarily along the axial direction of is 
said ink fountain; one open end of said ink supply tube 
body communicates with the ink reservoir and another 
open end thereof opens' into the ink fountain; one open 
end of said ink recovery tube body communicates with 
the ink reservoir and another open end thereof opens 20 
into the ink fountain. 

[0010] This object is achieved according to the 
present invention in another aspect thereof by providing 
a method for printing sheets wherein sheets are passed 
through the clearance between a plate cylinder with a 25 
printing die mounted thereon and an impression cylinder 
disposed to oppose the plate cylinder to carry out the 
printing, the method comprising the steps of providing 
an ink transfer roll which transfers ink to the printing die, 
providing means for regulating an amount of the ink 30 
transferred, providing an ink fountain between the ink 
transfer roll and the ink regulating means along the axial 
direction thereof, transferring ink between the ink foun- 
tain and the ink reservoir by means of at least one tube 
body one open end of which communicates with the ink 35 
reservoir and another open end of which opens into the 
ink fountain, reciprocally moving the ink reservoir and 
the tube body unitarily along the axial direction of the 
ink fountain. 

[0011] The method according to the present invention 40 
further comprises the step of keeping the flexographic 
ink in said ink fountain in a fluid condition by supplying 
the flexographic ink from said ink reservoir to said ink 
fountain while at the same time recovering the flexo- 
graphic ink from said ink fountain to said ink reservoir. 45 
[0012] Preferred embodiments are subject of the de- 
pendent claims. 

[001 3] The features of this invention that are believed 
to be novel are set forth specifically in the appended 
claims. The invention, together with the objects and ad- 50 
vantages thereof, may best be understood by reference 
to the following description of the preferred embodi- 
ments taken in conjunction with the accompanying 
drawings in which: 

55 

Figure 1 shows schematically a side view of the 
printing machine according to the first embodiment 
of the invention, illustrating a state where printing is 



being carried out onto a corrugated board sheet; 
Figure 2 shows schematically a front view of the ma- 
jor portion of the ink supply/recovery unit of the 
printing machine shown in Figure 1 ; 
Figure 3 shows schematically a perspective view of 
the ink transfer mechanism of the printing machine 
shown in Figure 1; 

Figure 4 shows a schematic illustration of the ink 
supply/recovery unit of the printing machine shown 
in Figure 1; 

Figure 5 shows a schematic illustration of the ink 
supply/recovery unit of the printing machine accord- 
ing to the second embodiment; 
Figure 6 shows a schematic illustration of the ink 
supply/recovery unit of the printing machine accord- 
ing to the third embodiment (not according to the 
invention as disclosed in the independent claims); 
Figure 7 shows a schematic illustration of the ink 
supply/recovery unit of the printing machine accord- 
ing to the fourth embodiment; 
Figure 8 shows a schematic illustration of the ink 
supply/recovery unit of the printing machine accord- 
ing to the fifth embodiment; 
Figure 9 shows schematically a front view of the ma- 
jor portion of the ink supply/recovery unit of the 
printing machine according to an alternative em- 
bodiment; 

Figure 10 shows a schematic illustration of the ink 
supply/recovery unit of the printing machine shown 
in Figure 9. 

[0014] Figure 1 shows schematically a side view of 
the printing machine according to the first embodiment 
of the invention, illustrating a state where printing is be- 
ing carried out onto a corrugated board sheet. The print- 
ing machine 10 shown in Figure 1 has between a pair 
of machine frames 12 (only one machine frame is 
shown) spaced from each other with a predetermined 
distance therebetween in the direction orthogonal to the 
line of feeding a corrugated board sheet 11 , a plate cyl- 
inder 14 on which a printing die 13 can removably be 
mounted and an impression cylinder 15 disposed to op- 
pose the plate cylinder in a vertical relationship such that 
the former cylinder 14 and the latter cylinder 15, which 
are designed to be rotatable in the different directions, 
may locate respectively above and below the passline 
of the corrugated board sheet 11 . 
[001 5] An ink transfer mechanism 1 6 which transfers 
ink to the printing die 13 is disposed above the plate 
cylinder 14. The ink transfer mechanism 16 basically 
consists of an ink transfer roll 1 7 which directly transfers 
the ink supplied thereto to the printing die 1 3, a squeeze 
roll 18 which is brought into press contact with the ink 
transfer roll 17 to squeeze the ink. and regulate the 
amount of the ink to be transferred to the printing die 1 3 
and a swing mechanism 19 for shifting the ink transfer 
roll 1 7 within a predetermined angle centered on the ro- 
tary shaft of the squeeze roll 1 8 . The ink transfer roll 1 7 
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can be shifted, as will be described later, by selectively 
operating the swing mechanism between (1) the ink 
transferring position, where the ink transfer roll 17 is 
brought into contact with the printing die 13 to allow the 
ink to be transferred to the printing die 1 3 and (2) the 
ink removing position, where the ink transfer roll 17 is 
spaced from the printing die 1 3 to be unable to transfer 
the ink to the printing die 13. 
[0016] Namely, the ink transfer roll 17 is disposed to 
be approachable and retractable relative to the plate cyl- 
inder 14, and the ink transfer roll 17 is designed to be 
rotated in contact with the printing die 13 mounted on 
the plate cylinder 1 4 when it approaches to the plate cyl- 
inder 1 4. The ink transfer roll 1 7 is of an anilox roll having 
very fine dents formed in a desired pattern on the sur- 
face thereof, and each of these dents serves to retain a 
predetermined amount of the ink therein as well as to 
prevent scattering of the ink during rotation of the rolls. 
While an iron-containing metallic material is used for the 
ink transfer roll 1 7, it is instead possible to use a metallic 
roll having a ceramic film formed on the surface thereof 
by detonation flame spraying, on which anilox is en- 
graved. Alternatively, an iron roll with no anilox (only with 
plating) or a simple rubber roll can also suitably be used 
as the ink transfer roll 1 7. 

[0017] The squeeze roll 18 disposed adjacent to the 
ink transfer roll 1 7 is normally brought into contact with 
the ink transfer roll 17 during operation of the printing 
machine and rotated at the same speed at or a lower 
speed than that of the roll 17 so as to regulate the 
amount of the ink on the surface of the roll 1 7 by squeez- 
ing the excessive ink. The squeeze roll 18 is preferably 
of an iron-containing metallic material or of a f lexograph- 
icible material such as rubber. If a rubbery material is 
used for the squeeze roll 1 8, it is advisable to select the 
hardness thereof, for example, within the shore hard- 
ness of 50 to 75 depending on the length of the roll. 
[0018] The swing mechanism 19 disposed in the ink 
transfer mechanism 1 6, including the ink transfer roil 1 7 
and the squeeze roll 1 8, is designed to shift the ink trans- 
fer roll 1 7 within a predetermined angle centered on the 
rotary shaft of the squeeze roll 18. Namely, a pair of 
brackets 20 (only one is shown) are pivotally supported 
on opposite ends of the squeeze roll 1 8 supported ro- 
tatably between the machine frames 12, and the ink 
transfer roll 1 7 is swingably supported on these brackets 
20. Each of a pair of air cylinders 21 (only one is shown) 
is pivotally mounted at one end on the corresponding 
machine frame 12. A piston rod 21 a (only one is shown) 
of each of the air cylinders 21 is rotationally connected 
to the upper portion of the support brackets 20 on the 
side where the ink transfer roll 17 is pivotally mounted. 
By actuating the pair of air cylinders 21 in a synchro- 
nized way, the ink transfer roll 1 7 can be selectively shift- 
ed between (1) the ink transferring position/where the 
ink transfer roll 1 7 is brought into contact with the print- 
ing die 1 3 to allow the ink to be transferred to the printing 
die 13 and (2) the ink removing position, where the ink 



transfer roll 17 is spaced from the printing die 13 to be 
unable to transfer the ink to the printing die 13. The 
swing mechanism 1 9 detects whether or not a corrugat- 
ed board sheet 1 1 is being passed through between the 

5 plate cylinder 14 and the impression cylinder 15 by 
means of a suitable detecting means ( not shown ). If no 
sheet 11 is detected, the ink transfer roll 17 automati- 
cally moves away from the printing die 13. Since the 
mechanism for imparting rotation to the rolls 1 7,1 8 in the 

10 different directions is known per se, description on it will 
be omitted. 

[0019] A stopper bolt 22 is provided on the lower end 
of each of the support brackets 20, and an adjusting 
shaft 23 is rotationally mounted between the machine 

is frames 12 to face the lower part of the corresponding 
support bracket 20. When the ink transfer roll 17 is po- 
sitioned at the ink transfer position, each of the stopper 
bolts 22 abuts against an associated eccentric shaft 24 
eccentrically provided on the adjusting shaft 23. The ad- 

20 justing shaft 23 is adapted to be rotated by an actuating 
means such as a motor, or an air cylinder (not shown ). 
Accordingly, the position of the ink transfer roll 17 in the 
ink transfer position can be finely adjusted by rotating 
the eccentric shafts 24 over the predetermined center 

25 angles by means of the actuating means. 

[0020] An ink fountain A is defined between the ink 
transfer roll 1 7 and the squeeze roll 1 8 along the longi- 
tudinal direction thereof, when they are brought into 
press contact with each other. Ink supply/recovery units 

30 25,26 are disposed above the rolls 17,18, to selectively 
supply ink to the ink fountain A and also recover ink re- 
maining therein. In this embodiment, each of the ink sup- 
ply/recovery units 25,26 is configured to serve not only 
as ink supply means but also as ink recovery means. 

35 [0021] In view of the fact that the ink supply/recovery 
units 25,26 in this embodiment are movable overthe en- 
tire width (the whole axial length of both rolls 17, 18), 
the moving mechanism will be described first. A beam 
27 is provided between the machine frames 12 at an 

40 upper position to extend parallel to the rolls 1 7,1 8, and 
as shown in Figure 2, a carriage 30 is disposed to ride 
on a guide rail 28 formed on the upper surface of the 
beam 27 to be slidable along the rail 28 via a pair of 
rollers 29. A pair of sprockets 31 (only one is shown) are 

45 rotatably supported on the beam 27 to be spaced from 
each other with a predetermined distance therebetween 
in the longitudinal direction of the beam 27, and one 
sprocket 31 can be rotated forwardly and reversely by 
a drive motor 32 . An endless chain 33 is extended 

50 around these sprockets 31 and fixed at a predetermined 
portion to the carriage 30. Accordingly, by actuating the 
drive motor 32 forwardly and reversely, the carriage 30 
can be reciprocated along the guide rail 28 as the chain 
33 runs. In addition, the drive motor 32 is controlled in 

55 such a way that its rotating direction is switched if either 
of a pair of positional sensors ( not shown ) , which are 
disposed to be apart from each other in the moving di- 
rection of the carriage 30, detects the carriage 30, so 
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that the carriage 30 reciprocates within a certain width- 
wise length of the ink fountain A. The rotating direction 
of the motor 32 may be controlled so as to determine 
the range over which the carriage 30 can reciprocate, 
based on a signal from a rotation sensor such as an en- 
coder provided on the rotation system of the drive motor 
32. 

[0022] As shown in Figure 2, a pair of brackets 34 are 
provided on the carriage 30 to be spaced apart from 
each other in the moving direction of the carriage 30. 
The brackets 34 hang down toward the squeeze roll 18, 
and a support plate 35 is disposed to be horizontally at 
the lower end of the brackets 34. An ink pot 36 contain- 
ing a prescribed amount of the flexographic ink is re- 
movably mounted on the region of the support plate 35 
between the brackets 34. When the color of the ink is 
changed due to a printing order change, the ink pot 36 
can be replaced. On the other hand, when a washing 
operation is to be conducted due to the color change, 
as described later, the ink transfer roll 17 and the 
squeeze roll 18 can be washed by mounting a washing 
liquid pot containing washing liquid (water) on the sup- 
port plate, and then using the washing liquid in the wash- 
ing pot. A pair of guide rolls 37 are rotationaily mounted 
on the bottom surface of the support plate 35. The guide 
rolls 37 are designed to abut against a guide 38 which 
is disposed parallel to the rolls 17,18 in such a sliding 
way that the carriage 30 and the support plate 35 can 
move smoothly. 

[0023] A first ink supply/recovery unit 25 is provided 
on the portion of the support plate 35 which extends out- 
wardly from one of the brackets 34 ( the right one in Fig- 
ure 2). The first ink supply/recovery unit 25 includes a 
first tubing pump 39 and a first reversible motor 40 which 
drives the first tubing pump 39, and a first f lexographici- 
ble tube 41 (a first tube body) is removably passed 
through the first tubing pump 39. The one opening por- 
tion 41a of the tube 41 is immersed in the flexographic 
ink in the ink pot 36, while the other opening portion 41 b 
is mounted in a first holder 42 and opens into the ink 
fountain A. The f irst holder 42 is moved between the up- 
per level and the lower level by afirst lifting and lowering 
device 43 which is provided on the support plate 35. The 
upper level is set in such a way that the other opening 
portion 41 b of the tube 41 is immersed in the flexograph- 
ic ink in the ink fountain A. The liquid level of the ink is 
detected by liquid level sensors 44 which are described 
below. On the other hand, the lower level is set in such 
a way that the other opening portion 41b is positioned 
at the bottom portion of the ink fountain A in order to 
recover as much residual ink as possible. 
[0024] In addition, a second ink supply/recovery unit 
26 is provided on the portion of the support plate 35 
which extends outwardly from the other of the brackets 
34 ( the left one in Figure 2). The second ink supply/ 
recovery unit 26 has the same construction as the first 
ink supply/recovery unit 25. More specifically, it includes 
a second tubing pump 45 and a second reversible motor 



46 which drives the second tubing pump 45, and a sec- 
ond flexographicible tube 47 (a second tube body) is re- 
movably passed through the tubing pump 45. The one 
opening portion 47a of the tube 47 is immersed in the 

5 flexographic ink in the ink pot 36, while the other opening 
portion 47b is mounted in a second holder 48 and opens 
into the ink fountain A. The second holder 48, like the 
first holder 42, is designed to be movable between an 
upper level and a lower level by a second lifting and low- 

10 ering device 49 which is provided on the support plate 

35 so that the other opening portion 47b of the second 
tube 47 can be positioned at a level where it is immersed 
in the flexographic ink, or at the bottom portion of the 
ink fountain A. As described above, since both units 25, 

is 26 serve as ink supplying means as well as ink recovery 
means, the other opening portions 41 b ,47b of the tubes 
41 ,47 of the units 25,26 are adapted to act not only as 
opening portions for supplying ink, but also as opening 
portions for recovering ink. 

20 [0025] Since the basic structure of the first and sec- 
ond pumps 39, 45 is known, now only the first tubing 
pump 39 will be described. The first tubing pump 39 is 
configured in such a way that the flexographic ink in the 
first tube 41 is forced out in the predetermined direction 

25 by squeezing the first tube 41 by means of a plurality of 
rollers 50 which move along a predetermined route. 
Then, when the first reversible motor 40 is driven in the 
forward direction to rotate the rollers 50 of the first tubing 
pump 39 in the clockwise direction in Figures 2 and 4, 

30 the flexographic ink in the first tube 41 is pushed out 
toward the other opening portion 41 b, whereby the flex- 
ographic ink in the ink pot 36 is supplied to the ink foun- 
tain A. On the other hand, when the first reversible motor 
40 is driven in the reverse direction to rotate the rollers 

35 50 in the counterclockwise direction, the flexographic 
ink in the tube 41 is pushed out to the one opening por- 
tion 41 a, whereby the flexographic ink in the ink fountain 
A is recovered to be returned to the ink pot 36. In the 
second tubing pump 45, when the second reversible 

40 motor 46 is driven in the forward direction to rotate the 
rollers 50 in the clockwise direction, the flexographic ink 
in the ink fountain A is recovered to be returned to the 
ink pot 36, and when the second reversible motor 46 is 
driven reversely to rotate the rollers 50 in the counter- 

45 clockwise direction, the flexographic ink in the ink pot 

36 is supplied to the ink fountain A. 

[0026] Namely, the flexographic ink in the ink pot 36 
is supplied to the ink fountain A by the first and second 
tubing pumps 39, 45, while the flexographic ink retained 

so in the ink fountain A is recovered to be returned to the 
ink pot 36 also by the first and second tubing pumps 39, 
45. This accomplishes the circulation of the flexographic 
ink, which dries very quickly, thereby enabling such an 
ink to be prevented from drying, and thus solidifying. In 

55 addition, if the carriage 30 is moved to the right or left 
by the drive motor 32, the supply and the recovery of 
the flexographic Ink can be conducted throughout the 
width of the ink fountain A, so that all of whole flexo- 
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graphic ink held in the ink fountain A can be efficiently 
circulated. In this embodiment, the driving direction of 
each of the first and second reversible motors 40, 46 
can be selected in accordance with the moving direction 
of the carriage 30. For instance, when the carriage 30 
is moved to the left in Figure 4 ( the forward direction of 
the second ink supply/recovery unit 26 ), ink is supplied 
by the first ink supply recovery unit 25, while ink is re- 
covered by the second ink supply/recovery unit 26. On 
the other hand, when the carriage 30 is moved to the 
right ( the forward direction of the first ink supply/recov- 
ery unit 25 ), ink is recovered by the first ink supply/re- 
covery unit 25, while ink is supplied by the second ink 
supply/recovery unit 26. In short, when the first tube 41 
serves as an ink supply tube, the other tube, that is, the 
second tube 47 serves as an ink recovery tube, while, 
on the other hand, when the first tube 41 serves as an 
ink recovery tube, the other tube, that is, the second tube 
47 serves as an ink supply tube. In addition, the first and 
second reversible motors 40, 46 are adapted so that 
their capacities (the number of the rotation) are higher 
when ink is supplied than those when ink is recovered, 
so that a reserve of the flexographic ink can be main- 
tained in the ink fountain A despite the fact that ink is 
simultaneously recovered. 

[0027] As shown in Figure 1 , a pair of air cylinders 52 
(only one shown) are invertedly disposed on the respec- 
tive support brackets 20 via respective support mem- 
bers 51 . Each air cylinders 52 has a piston rod 52a and 
a platelike control member 53 is mounted on the piston 
rod 52a so as to be movable up and down. As shown in 
Figure 3, the ink fountain A, which is defined between 
the rolls 17,18, can be dammed by lowering the control 
members 53 to such an extent that they closely contact 
the corresponding axial end portions of the ink transfer 
roil 17 and the squeeze roll 18 due to the actuation of 
the air cylinders 52. This enables the flexographic ink, 
which is supplied from the ink supply/recovery units 25, 
26, to be retained in the ink fountain A. tn addition, a tub 
member 54 is disposed below each axial end portion of 
the ink transfer roll 17 and the squeeze roil 18. When a 
washing operation is to be conducted, the control mem- 
bers 53 are lifted by actuating the air cylinders 52 to- 
open the ink fountain A, and as a result, the washing 
liquid which flows out from the ink fountain A is received 
in the tub members 54, and is then recovered in an ink 
pan 55 described below. 

[0028] The liquid level sensors 44 are disposed adja- 
cent to and above the respective axial end portions of 
the ink fountain A in order to detect the liquid level of the 
flexographic ink In the ink fountain A when a printing op- 
eration is conducted. The sensors 44 are adapted to ef- 
fect detection as required to control the operation of the 
first and second ink supply/recovery units 25,26 so as 
to maintain a constant amount of the flexographic ink in 
the ink fountain A. 

[0029] A scraper 56, which Is comprised of an elon- 
gated blade-like piate for wiping the flexographic ink off 



when the color of the ink is changed in response to an 
order change, is provided adjacent and to the squeeze 
roll 18. The tip of the scraper 56 lies tangent to the 
squeeze roll 1 8 and points in the direction opposite from 

5 the direction of rotation of the squeeze roll 1 8. This en- 
ables the scraper 56 to be swung in a forward direction 
and in a reverse direction by an air cylinder 57 to engage 
and disengage with the surface of the roll 18. When a 
washing operation is conducted, the washing liquid, 

10 which has been transferred to the roll 1 8, is scraped off, 
and thus removed by actuating an air cylinder 57 to 
cause the scraper 56 to contact the squeeze roll 18. 
Then, the removed washing liquid is discharged to the 
ink pan 55 which is disposed below the scraper 56. In 

15 addition, a waste liquid tube 58, which communicates 
with a waste liquid tank ( not shown), is connected to 
the ink pan 55, so that the waste liquid discharged to the 
ink pan 55 can be collected to an appropriately located 
waste liquid tank. When the washing operation is to be 

20 conducted, the ink transfer roll 1 7 is adapted to be shift- 
ed about the rotary shaft of the squeeze roll 18 by the 
swing mechanism 19 which is provided in conjunction 
with the ink transfer mechanism 1 6, and thus to assume 
the ink washing position which is spaced apart from the 

25 printing die 13. 

[0030] Now the operation of the flexographic printing 
machine configured in the foregoing manner will be de- 
scribed. When a printing operation Is to be carried out, 
the control members 53 provided at the opposite axial 

30 ends of the ink transfer roll 1 7 and the squeeze roll 1 8 
are positioned at their lower levels to close the ends of 
the ink fountain A in the longitudinal direction. In addi- 
tion, the carriage 30 is positioned at the right end portion 
of the ink fountain A, and the first and second holders 

35 42, 48 of the first and second ink supply/recovery units 
25,26 are positioned at their upper levels by the lifting 
and lowering devices 43,49 to immerse the other open- 
ing portions 41b, 47b in the flexographic ink in the ink 
fountain A. The opening portions 41a, 47a of the first 

40 and the second tubes 41 , 47 are immersed in the flex- 
ographic ink in the ink pot 36 mounted on the support 
plate 35. 

[0031 ] The drive motor 32 is then driven in the prede- 
termined direction to move the carriage 30 to the left, 

45 while at the same time the first and second reverse mo- 
tors 40, 46 are rotationally driven in the forward direc- 
tion. In this case, the rollers 50 of the first tubing pump 
39 rotate clockwise to squeeze the first tube 41 in order 
to force the flexographic ink therein out to the side of the 

50 other opening portion 41b. Namely, the flexographic ink 
in the ink pot 36 is supplied to the space (the ink fountain 
A) between the ink transfer roll 1 7 and the squeeze roll 
18, both of which are rotating, via the first tube 41 by 
continuously squeezing the first tube 41 bymeansofthe 

55 rollers 50. This flexographic ink is dammed by the con- 
trol members 53 which force to open the ends of the rolls 
17, 18, and thus retained in the ink fountain A. In addi- 
tion, the rollers 50 of the second tubing pump 45 rotate 
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in the clockwise direction to squeeze the second tube 
47 in order to force the fiexographic ink therein out to 
the side of the one opening portion 47a. Namely, the 
fiexographic ink, which is supplied from the first ink sup- 
ply/recovery unit 25 to the Ink fountain A, is recovered 
to be returned to the ink pot 36 via the second tube 47 
by continuously squeezing the second tube 47 by 
means of the rollers 50. 

[0032] In this way, the fiexographic ink is circulated 
due to the fact that the fiexographic ink is supplied to 
the ink fountain A by the first ink supply/recovery unit 
25, while at the same time the fiexographic ink in the ink 
fountain A is recovered to be returned to the ink pot 36 
by the ink supply/recovery unit 26. This reliably prevents 
the fiexographic ink, which dries very quickly, from get- 
ting dry, and thus solid. As described above, since the 
rotation of the first and second reverse motors 40, 46 is 
set so that the amount of ink supplied is larger than the 
amount recovered, the fiexographic ink is gradually re- 
served in the ink fountain A. 

[0033] Further, when the carriage 30 is detected by 
the left positional sensor, the drive motor 32 is reversed 
to move the carriage 30 to the right, while at the same 
time the first and second reverse motors 40, 46 are driv- 
en in the reverse direction, tn this case, the fiexographic 
ink in the ink fountain A is recovered to be returned to 
the ink pot 36 via the first tube 41 by means of the first 
tubing pump 39, while at the same time the fiexographic 
ink in the ink pot 36 is supplied to the ink fountain A via 
the second tube 47 by means of the second tubing pump 
45. 

[0034] When the corrugated board sheets 11 are fed 
one by one to between the plate cylinder 14 and the im- 
pression cylinder 1 5 from a stocker ( not shown ) situat- 
ed upstream, under the condition that fiexographic ink 
is retained in the ink fountain A, the swing mechanism 
19 starts to actuate in response to the detection of a 
sheet by a suitable detecting means, so that the ink 
transfer roll 17 of the ink transfer mechanism 16 is 
brought into contact with the plate cylinder 14 ( the print- 
ing die 13), whereby an appropriate amount of the fiex- 
ographic ink is transferred to the surface of the printing 
die 13, followed by the predetermined printing on the 
sheet 1 1 . Since the fiexographic ink is highly quick-dry- 
ing, the printed sheet can be fed to a die-cutter or a fold- 
er-gluer, etc. related to the subsequent procedure im- 
mediately after the printing operation is completed, In 
addition, since the fiexographic ink is fed throughout be- 
tween the ink transfer roll 17 and the squeeze roll 18, 
nonuniformity of color in the widthwise direction can be 
prevented, and thus the operator does not need to con- 
stantly monitor the printing condition. 
[0035] When the fiexographic ink is changed due to a 
color change in response to a printing order change, ink 
recovery and washing are conducted by a following pro- 
cedure. When the passage of the corrugated board 
sheets 11 between the plate cylinder 14 and the impres- 
sion cylinder 15 has been halted after the printing oper- 



ation is completed, the ink transfer roll 17 of the ink 
transfer mechanism 1 6 is moved to the ink washing po- 
sition.'which is spaced apart from the plate cylinder 14 
(the printing die 1 3), by the swing mechanism 1 9. Firstly, 

5 the rotations of the ink transfer roll 1 7 and the squeeze 
roll 18 halted with the first and the second holders 42, 
48 being lowered to the lower position, whereby the oth- 
er opening portions 41b, 47b of the first and second 
tubes 41 ,47 are positioned at the bottom of the ink foun- 

10 tain A. Then, the first reversible motor 40 is driven re- 
versely while at the same time the second reversible 
motor 46 is driven forwardly, and as a result, the fiexo- 
graphic ink in the ink fountain A is recovered to be re- 
turned to the ink pot 36 via both tubes 41 ,47. Moreover, 

is the fiexographic ink may be recovered in a short time by 
moving the carriage 30 to the right or left so that the 
other opening portions 41 b,47b of the tubes 41 ,47 can 
cover the entire width of the ink fountain A. Namely, this 
enables the unused fiexographic ink remaining in the ink 

20 fountain A to be efficiently recovered, thereby prevent- 
ing such an ink from being discharged needlessly. 
[0036] Then, the ink pot 36 to which the unused fiex- 
ographic ink has been recovered is replaced with the 
washing liquid pot containing the washing liquid. Next, 

25 the one opening portions 41 a, 47a of the tubes 41 ,47 
are inserted into the washing liquid pot to be immersed 
in the washing liquid. Further, the air cylinder 57 is ac- 
tuated to contact the scraper 56 with the squeeze roll 
1 8 at an appropriate pressure, while the air cylinders 52 

30 are actuated reversely to raise the control members 53 
and open the ink fountain A. Then, the washing liquid in 
the washing liquid pot is supplied to the ink fountain A 
via the ink supply/recovery units 25,26, while at the 
same time the ink transfer roll 17 and the squeeze roll 

55 1 8 are rotated in an idling manner at the same peripheral 
speed while the carriage 30 is moved to the right or left. 
In this way, the washing liquid washes off the fiexo- 
graphic ink supplied to the ink fountain A and adhering 
to the rolls 17,18, and then flows out from the opposite 

40 ends of the ink fountain Ain the widthwise direction to 
be discharged to the ink pan 55 via tub members 54. On 
the other hand, the washing liquid which adheres to the 
surface of the squeeze roll 18 is scraped off and thus 
removed by the scraper 56, and then discharged to the 

45 jnk pan 55. The tubes 41 ,47 ( the circulation system of 
the fiexographic ink) can be simultaneously washed 
due to the fact that the washing liquid in the washing 
liquid pot is supplied to the ink fountain A by means of 
both ink supply/recovery units 25,26. It Is also possible 

so to conduct the washing operation by supplying the 
washing liquid with the carriage 30 is kept stationary (for 
instance, substantially midway of the axial length of the 
rolls 17,18). 

[0037] After the above-described washing operation 
55 has been completed, the washing liquid pot mounted on 
the support plate 35 is replaced with another ink pot 36 
containing the fiexographic ink appropriate for the new 
order. The one opening portions 41 a,47a of the first and 
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second tubes 41 ,47 are then immersed in the fiexo- 
graphic ink in the new ink pot 36. This completes the 
color change procedure. 

[0038] In the flexographic ink printing machine of this 
embodiment, the flexographic ink in the ink fountain A, 
which is very quick to dry, can be prevented from getting 
dry and thus solid by constantly circulating the flexo- 
graphic ink by the process of supplying and recovering 
the ink simultaneously by means of the two ink supply/ 
recovery units 25,26, each of which is disposed adjacent 
to and above the ink fountain A. In addition, since the 
ink pot 36 is situated adjacent to the ink fountain A, the 
length of each of the two tubes 41 , 47 constituting the 
ink circulation system is short, so that the amount of the 
residual ink adhering to the inside of the tubes 41, 47 
can be reduced. At the same time, since the tubing 
pumps 39,45 do not need to be washed, loss of ink can 
be reduced. Further, the short ink circulation system en- 
ables the washing operation to be conducted in a short 
time, making it possible to switch orders in a short time. 
The flexographic ink printing machine of this embodi- 
ment can therefore be advantageously applied to small 
lot printing of various sheets. Still further, the amount of 
the washing liquid consumed in the ink washing opera- 
tion can be markedly reduced to, for instance, 2 liters in 
this printing machine, whereas about 60 liters is required 
in the conventional flexographic ink printing machine. 
Therefore, the present printing machine can help pre- 
vent pollution. 

[0039] In this embodiment, each of the first and sec- 
ond ink supply/recovery units 25, 26 conducts both sup- 
ply and recovery of the ink. However, one of the units 
25, 26 can be a dedicated unit for supplying ink and the 
other can be a dedicated unit for recovering ink. In ad- 
dition, instead of conducting the washing operation by 
use of the washing liquid pot as described above, a 
washing liquid supply tube can be connected between 
a washing liquid supply source and the side of the ink 
fountain A for use as a means for supplying the washing 
liquid. In this case, since the tubes 41 , 47 of the ink sup- 
ply/recovery units 25, 26 cannot be washed simultane- 
ously, the tubes 41 , 47 have to be detached and washed 
separately while the ink pot 36 is replaced, or they have 
to be replaced by other tubes. Further, the washing liq- 
uid can be quickly supplied to the entirety of the ink foun- 
tain A by disposing the washing liquid supply tube on 
the support plate 35 and then moving the support plate 
35 to the right or left while the washing liquid is supplied. 
[0040] Still further, a nozzle for jetting compressed air 
may be provided on the support plate 35 and used to 
blow the residual washing liquid in the ink fountain A 
toward the axial ends to be discharged into the tub mem- 
bers 54 while the carriage 30 is moved to the right or 
left . In this case, the washing operation can be advan- 
tageously conducted in a shorter time. Means for regu- 
lating the amount of ink supplied to the ink transfer roll 
is not limited to the squeeze roll in the embodiment. The 
amount of ink at the surface of the ink transfer roll also 



can be regulated by utilizing a regulating plate ( an elon- 
gated plate), the tip end of which is directed along the 
direction in which the ink transfer roll rotates, in such a 
way that the space between the tip end of the regulating 

5 plate and the surface of the roll can be adjusted. 
[0041] Figures 5 to 8 show general views of the ink 
supply/recovery mechanism portions of the flexographic 
printing machine in alternate embodiments. Since the 
fundamental construction of each of the ink supply/re- 

10 covery mechanism portions in Figures 5 to 8 is identical 
with those described in conjunction with Figures 1 to 4, 
only the parts of these portions which are different from 
those in Figures 1 to 4 will now be explained. The parts 
of the respective ink supply/recovery mechanism por- 

15 tions in Figures 5 to 8 identical to those in Figures 1 to 
4 will be designated by reference numbers the same as 
those given to said corresponding parts in Figures 1 to 4. 
[0042] In the second embodiment as shown in Figure 
5, one ink supply/recovery unit 25 ( for instance, a first 

20 ink supply/recovery unit 25 which serves as ink supply 
means) is provided on the support plate 35. The first ink 
supply/recovery unit 25 is designed to operate to supply 
the ink fountain A with the flexographic ink in the ink pot 
36 when the printing is to be carried out. In addition, a 

25 dedicated recovery tube (tube body) 59 extends 
through a control member 53 ( located on the opposite 
side of the ink pot 36 from the first ink supply/recovery 
unit 25) so that one opening portion ( a recovery opening 
portion) 59a thereof opens into the ink fountain A, while 

30 another opening portion 59b thereof is inserted into the 
ink pot 36. The dedicated recovery tube 59 is designed 
to be passed through a recovery tubing pump 60 pro- 
vided at an appropriate location on the framework 12. 
Flexographic ink can be recovered from the ink fountain 

35 A and returned to the ink pot 36 through the dedicated 
recovery tube 59 by driving the recovery tubing pump 
60 in a predetermined direction by means of a motor 67. 
More specifically, in this embodiment, an ink recovery 
device ( ink transfer means ) 68 is comprised of the ded- 

40 icated recovery ink tube 59, the recovery tubing pump 
60 and the motor 67. In this embodiment, the flexo- 
graphic ink is circulated by supplying the ink fountain A 
with flexographic ink from the in k pot 36 through the first 
ink supply/recovery unit 25, while at the same time re- 

45 covering flexographic ink from the ink fountain A and re- 
turning it to the ink pot 36 through the dedicated recov- 
ery tube 59 of the ink recovery unit 68. It is not essential 
that the first ink supply/recovery unit 25 (the carriage 
30 ) be moved to the right or left when printing is con- 

50 ducted. The flexographic ink can be supplied from a po- 
sition which remains stationary. In addition, when the 
washing of the rolls and circulation is to be conducted, 
only the ink recovery unit 68 may be driven to recover 
the flexographic Ink with the first ink supply/recovery unit 

55 25 halted, or the first ink supply/recovery unit 25 may be 
reversely driven, in addition to the ink recovery unit 68, 
to recover the ink. A direct washing operation can be 
carried out in a way similar to that described above with 
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respect to the above embodiment 
[0043] In the third embodiment as shown in Figure 6, 
a first ink supply/recovery unit 25 and a second ink sup- 
ply/recovery unit 26 are configured to recover the ink 
only when printing is conducted. An ink tank 61 in which 5 
a certain amount of flexographic ink is contained is 
mounted at a position corresponding to that where the 
ink pot is mounted on the support plate 35. A supply tube 
(tube body) 62 is connected to the bottom of the tank 61 
and disposed above the ink fountain A. An opening por- 
tion ( supply opening portion) 62a of the supply tube 62 
is opened and closed by a solenoid valve 63. Namely, 
in this embodiment, an ink supply unit 69 is comprised 
of the supply tube 62 and the solenoid valve 63. In ad- 
dition, the ink tank 61 is located at the middle of the width 
of the ink fountain A and above the ink fountain A, while 
other opening portions 41b, 47b, both of which serve as 
recovery opening portions of tubes 41 ,47 of the ink sup- 
ply/recovery units 25, 26, respectively, are positioned so 
as to open into the space which is adjacent to the re- 
spective end portions of the ink fountain A. In this con- 
nection, the ink supply/recovery units 25, 26 together 
serve as the ink recovery means. 
[0044] In this embodiment, the flexographic ink is cir- 
culated' due to the fact that when the printing is to be 
conducted, the opening portion 62a of the supply tube 
62 is opened by the solenoid valve 63 of the ink supply 
unit 69 to supply the ink fountain A with the flexographic 
ink from the ink tank 61 , while at the same time the flex- 
ographic ink is recovered to be returned to the ink tank 
61 by the two ink supply/recovery units 25, 26. The flex- 
ographic ink is recovered when the printing is conducted 
not while the ink supply/recovery units 25, 26 are being 
moved in the right or left direction, but while the ink sup- 
ply/recovery units remain in a stationary position (not 
according to the invention as disclosed in the independ- 
ent claims). Iri addition, when the recovery and washing 
is conducted, the flexographic ink in the ink fountain A 
is recovered to be returned to the ink tank 61 by the two 
ink supply/recovery units 25,26. In this connection, 
when the ink is to be recovered, the opening portions 
41 b t 47b of the tubes 41 ,47 are positioned at lower po- 
sitions by lifting and lowering units 43, 49, respectively. 
The washing is conducted in this embodiment by replac- 
ing the ink tank 61 with a washing liquid tank in which 
the washing liquid is reserved, and then supplying the 
ink fountain A with the washing liquid in the washing 
tank, or supplying the ink fountain A with the washing 
liquid via a washing liquid supply tube which is connect- 
ed to an exterior supply source. 
[0045] The construction of the fourth embodiment as 
shown in Figure 7 is basically the same as that of the 
third embodiment except that the system is designed so 
that the flexographic ink can be supplied and recovered 
while the entire system is moved in the widthwise direc- 
tion of the ink fountain A. 

[0046] In the fifth embodiment as shown in Figure 8, 
a f lexographicible supply tube (tube body) 65 and a f lex- 



ographicible recovery tube (tube body ) 66 are both 
passed through a tubing pump 64 which is rotationally 
driven in a prescribed direction by means of a motor 70 
provided on the support plate 35 of the transfer mecha- 
nism. In this embodiment, the ink supply means is com- 
prised of an actuating unit 71 (an ink transfer means ) 
including the motor 70 and the tubing pump 64 , and a 
supply tube 65. The ink recovery means is comprised 
of the actuating unit 71 and the recovery tube 66. An 
opening portion 65a of the supply tube 65 is immersed 
in the flexographic ink in the ink pot 36 mounted on the 
support plate 35 , while an opening portion 65b of the 
supply tube 65 opens into the ink fountain A from above. 
On the other hand, an opening portion 66a of the recov- 
ery tube 66 is immersed in the flexographic ink retained 
in the ink fountain A, while an opening portion 66b of the 
recovery tube 66 opens into the ink pot 36. The supply 
and recovery tubes 65, 66 are passed through the tubing 
pump 64, as shown in Figure 8, in such a way that the 
ink fountain A is supplied with flexographic ink from the 
ink pot 36 via the supply tube 65, while at the same time 
the flexographic ink in the ink fountain A is recovered to 
be returned to the ink pot 36 via the recovery tube 66. 
[0047] In this embodiment, the flexographic ink in the 
ink fountain A is circulated due to the fact that the ink 
fountain A is supplied with flexographic ink from the ink 
pot 36 via the supply tube 65, while at the same time the 
flexographic ink in the ink fountain A is recovered to be 
returned to the ink pot 36 via the recovery tube 66. When 
printing is conducted, the flexographic ink is effectively 
circulated through the entire width of the ink fountain A 
due to the ink being supplied and recovered while the 
carriage 30 is being moved to the right or left. In addition, 
when a recovery is conducted, the opening portion 65a 
of the supply tube 65 is lifted out of the flexographic ink 
in the ink pot 36 by an appropriate means and the tubing 
pump 64 is rotationally driven in the same direction as 
that in which it is driven during the printing, while at the 
same time, the carriage 30 is moved to the right or left. 
As a result, the flexographic ink in the ink fountain A is 
recovered to be returned to the ink pot 36 via the recov- 
ery tube 66. When the washing is conducted in this em- 
bodiment, the ink pot 36 is replaced with a washing pot 
containing the washing liquid, and only the opening por- 
tion 65a of the supply tube 65 is immersed in the wash- 
ing liquid in the washing liquid pot, and then the tubing 
pump 64 is driven to supply the washing liquid from the 
washing liquid pot to the ink fountain A. 
[0048] Figures 9 and 1 0 show alternative embodiment 
of the flexographic ink printing machine which is differ- 
ent from the one in the above-described embodiment in 
that only a single ink supply/recovery unit (ink transfer 
means) is provided. The fundamental structure of the 
ink supply/recovery unit is the same as the one de- 
scribed in connection with Figures 1 to 4. More specifi- 
cally, the ink pot 36, which contains a prescribed amount 
of the flexographic Ink, is removably mounted on the 
support plate 35, white only a single ink supply/recovery 
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unit ( the first ink supply/recovery unit ) 25 is provided. 
The tube { tube body for ink) 41 of the ink supply/recov- 
ery unit 25 is immersed in the flexographic ink in the ink 
pot 36. The opening portion 41b is inserted into the ink 
fountain A to near the bottom thereof. Further, in this 
embodiment, the reversible motor 40 of the ink supply/ 
recovery unit 25 is driven first in one direction and then 
in the opposite direction when printing is conducted, and 
this operation cycle is repeated at prescribed time inter- 
vals, whereby the ink fountain A is supplied with flexo- 
graphic ink from the ink pot 36 and the flexographic ink 
in the ink fountain A is recovered to be returned to the 
ink pot 36. 

[0049] In this embodiment, when printing is conduct- 
ed, the reversible motor 40 is firstly driven in one direc- 
tion (clockwise as seen in Figure 9) to supply the ink 
fountain A with flexographic ink from the ink pot 36 via 
the tube 41 . Then, after a certain period of time, the flex- 
ographic ink in the ink fountain A is recovered to be re- 
turned to the ink pot 36 via the tube 41 . The flexographic 
ink in the ink fountain A is thus kept in a fluid condition, 
that is, a dynamic condition that prevents stagnation, by 
repeating the supply and the recovery of the ink through 
the ink supply/recovery unit 25. 
[0050] Further, when the printing is conducted, the 
carriage 30 may move to the right or left, while at the 
same time, the flexographic ink is supplied from the ink 
pot 36 to the ink fountain A through the tube 41 by driving 
the reversible motor 40 in one direction, while on the 
other hand, the flexographic ink in the ink fountain A is 
recovered to be returned to the ink pot 36 through the 
tube 41 by driving the reversible motor 40 in the opposite 
direction. This enables the ink to be reciprocated 
through the tube 41 between the ink fountain A and the 
ink pot 36 during a predetermined time period. In view 
of preventing the viscosity of the ink from changing with 
the passage of time, the total amount of the predeter- 
mined time periods between ink supply and ink recovery 
may preferably be less than or equal to three seconds, 
no matter how many times ink supply and ink recovery 
may be repeated. 

[0051] In addition, when recovery and washing are 
conducted, the residual flexographic ink in the ink foun- 
tain A is recovered to be returned to the ink pot 36 by 
rotationally driving the reversible motor 40 only in the 
reverse direction. When the printing is conducted, or the 
recovery/washing is conducted, the ink supply/recovery 
unit 25 may be selectively moved along the ink fountain 
A or held in a stationary position. 
[0052] The printing machine described in the above 
embodiments is designed to use the flexographic ink, 
which needs to be circulated. The printing machine ac- 
cording to the embodiments can also be applied to gly- 
colic ink (not according to the invention as disclosed in 
the independent claims), which has low viscosity and 
dries very quickly. For instance, in the embodiment 
shown in Figures 1 to4, an ink pot containing the glycolic 
ink is mounted on the support plate, and one opening 



portion of the first tube of the first ink supply/recovery 
unit is immersed in the glycolic ink, while the other open- 
ing portion thereof is communicated with the ink fountain 
A from above. Then, when printing is conducted, the gly- 

5 colic ink is supplied from the ink pot only by the first ink 
suppty/recovery unit, the second ink supply/recovery 
unit having been halted. On the other hand, when re- 
covery and washing are conducted, the residual ink in 
the ink fountain is recovered to be returned to the ink 

10 pot by the first ink supply/recovery unit. Since the gly- 
colic ink does not need to be circulated, the amount of 
ink which was conventionally needed for circulating the 
ink can be saved, whereby inventory cost can be re- 
duced. In this configuration, the first tube of the first ink 

15 supply/recovery unit serves not only as the ink supply 
path , but also as the ink recovery path. 
[0053] The tubing pump which is adopted as the ink 
supply/recovery unit may be replaced with a pump of a 
different type which can be energized forwardly and re- 

20 versely. For instance, a pump which supplies the ink by 
pressurizing the inside of the tank containing the flexo- 
graphic and recovers the ink by vacuumizing inside the 
tank , can be adopted. 

[0054] As described above, according to the present 

25 invention, the locating of the ink supply source adjacent 
to the ink fountain defined between the ink transfer roll 
and the regulating means enables the ink circulation 
system to be shortened, and the ink which is discharged 
needlessly to be greatly reduced, whereby a substantial 

30 amount of ink can be saved. In addition, the shortened 
ink circulation system enables the amount of washing 
liquid to be reduced when washing is conducted, where- 
by the amount of washing liquid discharged is markedly 
reduced, which is very advantageous from the stand- 

35 point of preventing pollution. Further, owing to this short- 
ened ink circulation system, the washing necessary 
when the color of the ink is changed in response to a 
printing order change can be conducted in a shorter 
time, thereby enabling small lot printing to be suitably 

40 conducted in accordance with various kinds of corrugat- 
ed board sheets. 

[0055] As described above, according to another em- 
bodiment of the present invention, the locating of the ink 
supply means and the ink recovery means adjacent to 

45 the ink fountain defined between the ink transfer roll and 
the regulating means enables the ink circulation system 
to be shortened, and the ink which is discharged need- 
lessly to be greatly reduced, whereby a substantial 
amount of ink can be saved. In addition, the shortened 

so ink circulation system enables the amount of washing 
liquid to be reduced when washing is conducted, where- 
by the amount of washing liquid discharged is markedly 
reduced, which is very advantageous from the stand- 
point of preventing pollution. Further, owing to this short- 

55 ened circulation system, the washing necessary when 
the color of the ink is changed in response to a printing 
order change can be conducted in a shorter time, there- 
by enabling small lot printing to be suitably conducted 
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in accordance with various kinds of corrugated board 
sheets. 

[0056] In addition, according to still another embodi- 
ment of the present invention, since the ink circulation 
system is comprised of a single ink transfer means and 5 
a single ink tube body; the amount of the ink discharged, 
needlessly can be further decreased, while at the same 
time the amount of the washing liquid required for wash- 
ing can be reduced. In addition, the structure of the sys- 
tem can be simplified and thus the cost can be reduced. 10 
[0057] The present invention has been described with 
reference to the preferred embodiments thereof which 
are intended to be illustrative rather than limiting. Vari- 
ous changes and modifications may be made without 
departing from the scope of the present invention in the « 
following claims. 

Claims 

20 

1. An apparatus for printing sheets (11) having a plate 
cylinder (14) with a printing die (13) mounted ther- 
eon and an impression cylinder (15) disposed to op- 
pose said plate cylinder (14), in which sheets (11) 
are passed through a clearance between said plate 25 
cylinder (14) and said impression cylinder (15) to 
carry out printing on the sheets (11), the apparatus 
comprising: 

an ink transfer roll (17) which transfers ink to 30 
said printing die (13) by being rotating in con- 
tact with said printing die (13) of said plate cyl- 
inder (14) when printing is carried out; 
means (18) for regulating an amount of the ink 
transferred by contacting a surface of said ink 35 
transfer roll (17) when printing is carried out; 
an ink fountain (A) provided between said ink 
transfer roll (1 7) and said ink regulating means 
along an axial direction thereof; 
an ink reservoir (36; 61) for reserving the ink <o 
which is disposed above and adjacent to said 
ink fountain (A); and 

means for circulating the flexographic ink be- 
tween said ink reservoir (36; 61) and said ink 
fountain (A) by supplying the flexographic ink 45 
from said ink reservoir (36; 61 ) to said ink foun- 
tain (A) while at the same time recovering the 
flexographic ink from said ink fountain (A) to 
said ink reservoir (36; 61); said circulating 
means comprising: 50 

an ink supply tube body (41; 47; 62) for 
supplying the flexographic ink from the ink 
reservoir (36; 61 ) to said ink fountain (A); 
an ink recovery tube body (41 ; 47; 59) for 55 
recovering the flexographic ink from the ink 
fountain (A) to the ink reservoir (36; 61); 
means (39,45,60) for transferring the flex- 
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ographic ink between said ink fountain (A) 
and said ink reservoir (36; 61 ) through said 
ink recovery and supply tube bodies; and 
means for reciprocally moving said ink res- 
ervoir (36; 61), said tube bodies, and 
said ink transfer means (39,45,60) unitarily 
along the axial direction of said ink fountain 
(A); 

one open end (41 a; 47a) of said ink supply 
tube body (41 ; 47; 62) communicates with 
the ink reservoir (36; 61 ) and another open 
end (41b; 47b) thereof opens into the ink 
fountain (A); 

one open end (41 a; 47a) of said ink recov- 
ery tube body (41, 47; 59) communicates 
with the ink reservoir (36; 61) and another 
open end (41 b; 47b) thereof opens into the 
ink fountain (A). 

2. A method for printing on sheets (1 1 ) wherein sheets 
(11) are passed through the clearance between a 
plate cylinder (14) with a printing die (13) mounted 
thereon and an impression cylinder (15) disposed 
to oppose said plate cylinder (14) to carry out the 
printing, the method comprising the steps of: 

providing an ink transfer roll (1 7) which trans- 
fers a flexographic ink to said printing die (13); 
providing means for regulating an amount of 
the flexographic ink transferred; 
providing an ink fountain (A) between said ink 
transfer roll (1 7) and said ink regulating means 
along the axial direction thereof; 
transferring ink between said ink fountain (A) 
and said ink reservoir (36; 61) by means of at 
least one tube body one open end (41a;47a; 
65a;66b) of which communicates with the ink 
reservoir (36; 61) and another open end (41b; 
47b;65b;66a) of which opens into the ink foun- 
tain (A); 

reciprocally moving said ink reservoir (36; 61) 
and said tube body unitarily along the axial di- 
rection of said ink fountain (A); and 
keeping the flexographic ink in said ink fountain 
(A) in a fluid condition by supplying the flexo- 
graphic ink from said ink reservoir (36; 61) to 
said ink fountain (A) while at the same time re- 
covering the flexographic ink from said ink foun- 
tain (A) to said ink reservoir (36; 61) or by re- 
peating the supply and the recovery of the flex- 
ographic ink at prescribed time intervals. 

3. The method according to claim 2, wherein said 
keeping step comprises the step of circulating the 
flexographic ink between said ink fountain (A) and 
said ink reservoir (36; 61) during a predetermined 
time period. 
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4. The method according to claim 3, wherein said step 
of circulating the ink includes the step of supplying 
and recovering the flexographic ink through an ink 
supply tube body (41 ;47;62;65) which supplies the 
flexographic ink from said ink reservoir (36; 61) to 
said ink fountain (A) and an ink recovery tube body 
(41 ;47;59;66) which recovers the flexographic ink 
from said ink fountain (A) to said ink reservoir (36; 
61) during said step of reciprocally moving said ink 
reservoir (36; 61) and said tube bodies. 

5. The method according to claim 2, wherein the keep- 
ing step comprises the step of reciprocating the flex- 
ographic ink between said ink fountain (A) arid said 
ink reservoir (36) during a predetermined time pe- 
riod. 

6. The method according to claim 5, wherein said step 
of reciprocating the flexographic ink includes the 
step of supplying the flexographic ink from said ink 
reservoir (36) to said ink fountain (A) through said 
tube body (41) and recovering the flexographic ink 
from said ink fountain (A) to said ink reservoir (36) 
through said tube body (41) during said step of re- 
ciprocally moving said ink reservoir (36) and said 
tube body (41). 



Patentanspriiche 

1. Vorrichtung zum Drucken von Bogen bzw. Blattern 
(11), welche einen Platte nzylinder (14) mit einem 
Druckstempel (13) darauf montiert und einem 
Druckzylinder (15) aufweist, welcher angeordnet 
ist, urn dem Plattenzylinder (14) gegenuberzu lie- 
gen bzw. diesem entgegengesetzt zu sein, in wel- 
cher Bogen (11) durch einen Abstand bzw. Spalt 
zwischen dem Plattenzylinder (14) und dem Druck- 
zylinder (15) hindurchgefuhrt werden, urn ein Druk- 
ken auf den Bogen (11) durchzufuhren, wobei die 
Vorrichtung umfaBt: 

eine Tintentransferwalze (17), welche Tinte 
bzw. Farbe auf den Druckstempel (13) uber- 
tragt, indem sie in Kontakt mit dem Druckstem- 
pel (13) des Plattenzylinders (14) rotiert wird, 
wenn ein Drucken durchgefuhrt wird; 
Mittel bzw. Einrichtungen (18) zum Regulieren 
bzw. Einsteilen einer Menge derTlnte, welche 
durch ein Kontaktieren einer Oberflache bzw. 
Flache der Tintentransferwalze (17) ubertra- 
gen wird, wenn ein Drucken durchgefuhrt wird; 
eine Tintenquelle (A), welche zwischen der Tin- 
tentransferwalze (17) und den Tintenregulie- 
rungsmitteln entlang einer axialen Richtung da- 
von vorgesehen ist; 

ein(en) Tlntenreservoir bzw. -vorrat (36; 61) 
zum Aufnehmen bzw. Bevorraten der Tinte, 



welches(r) oberhalb und benachbart der Tin- 
tenquelle (A) angeordnet ist; und 
Mittel bzw. Einrichtungen zum Zirkulieren der 
Flexografietinte zwischen dem Tlntenreservoir 

5 (36; 61 ) und der Tintenquelle (A) durch ein Zu- 

fuhren der Flexografietinte von dem Tlntenre- 
servoir (36; 61) zu der Tintenquelle (A), wah- 
rend zurselben Zeitdie Flexografietinte von der 
Tintenquelle (A) zu dem Tlntenreservoir (36; 

10 61 ) ruckgefuhrt wird; wobei die Zirkulatlonsmit- 

tel umfassen: 

einen Tintenzufuhr-Rohr-bzw.-Rohrenkor- 

per (41; 47; 62) zum Zufuhren der Flexo- 
15 grafietinte von dem Tlntenreservoir (36; 

61) zu der Tintenquelle (A); 

einen Tintenruckgewinnungs-Rohrenkor- 

per (41 ; 47; 59) zum RQckgewinnen bzw. 

Ruckfuhren der Flexografietinte von der 
20 Tintenquelle (A) zu dem Tlntenreservoir 

(36; 61); 

Mittel bzw. Einrichtungen (39, 45, 60) zum 
Ubertragen der Flexografietinte zwischen 
der Tintenquelle (A) und dem Tintenreser- 

25 voir (36; 61) durch die Tintenruckgewin- 

nungs- und -zufuhr-Rohrenkorper; und 
Mittel bzw. Einrichtungen fur ein hin- und 
hergehendes Bewegen des Tintenreser- 
voirs (36; 61), der Rohrenkdrper und der 

30 Tintenubertragungsmittel (39, 45, 60) ge- 

meinsam bzw. einstuckig entlang der axia- 
len Richtung der Tintenquelle (A); 

wobei ein offenes Ende (41a; 47a) des Tintenzu- 
35 fuhr-Rohrenkorpers (41 ; 47; 62) mit dem Tlntenre- 
servoir (36; 61 ) in Verbindung steht und ein anderes 
offenes Ende (41b; 47b) davon in die Tintenquelle 
(A) mundet bzw. offnet; 

wobei ein offenes Ende (41 a; 47a) des Tintenruck- 
40 gewinnungs-Rohrenkdrpers (41 , 47; 59) mit dem 
Tlntenreservoir (36; 61 ) In Verbindung steht und ein 
anderes offenes Ende (41b; 47b) davon in die Tin- 
tenquelle (A) mundet bzw. offnet. 

45 2. Verfahren zum Drucken auf Bogen (11), worm Bo- 
gen (11) durch den Abstand bzw. Spalt zwischen 
einem Plattenzylinder (14) mit einem Druckstempel 
(13), welcher daran montiert ist, und einem Druck- 
zylinder (15) bewegt werden, welcher angeordnet 

so ist, urn dem Plattenzylinder (14) gegenuberzu lie- 
gen bzw. entgegengesetzt zu sein, urn das Drucken 
durchzufuhren, wobei das Verfahren die Schritte 
umfaBt: 

55 Bereitstellen einer Tintentransferwalze (17), 

welche eine Flexografietinte auf den Druck- 
stempel (13)ubertragt, 
Bereitstellen von Mitteln bzw. Einrichtungen 
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zum Regulieren bzw. Einstellen einer Menge 
der ubertragenen Flexografietinte; 
Bereitstellen einer Tintenquelle (A) zwischen 
der Tintentransf erwalze (17) und den Tintenre- 
gulierungsmitteln entlang der axialen Richtung 5 
davon; 

Ubertragen von Tinte zwischen derTintenquel- 
le (A) und dem Tinten reservoir (36; 61 ) mit Hilfe 
von wenigstens einem Rohrenkorper, wobei 
wenigstens ein offenes Ende (41a; 47a; 65a; 10 
66b) davon mit dem Tinten reservoir (36; 61) in 
Verbindung steht und ein anderes offenes En- 
de (41 b; 47b; 65b; 66a) davon in die Tinten- 
quelle (A) mundet bzw. offnet; 
hin- uhd hergehendes Bewegen des Tlntenre- 
servoirs (36; 61) und des Rohrenkorpers ge- 
meinsam entlang der axialen Richtung der Tin- 
tenquelle (A); und 

Halten der Flexografietinte in der Tintenquelle 
(A) in einem Fluidzustand durch ein Zufuhren 20 
der Flexografietinte von dem Tlntenreservoir 
(36; 61) zu der Tintenquelle (A), wahrend zur 
selben Zeit die Flexografietinte von der Tinten- 
quelle (A) zu dem Tintenreservoir (36; 61 ) ruck- 
' gewonnen bzw. ruckgefuhrt wird, oder durch 25 
Wiederholen der Zufuhr und der Ruckgewin- 
nung der Flexografietinte in vorgeschriebenen 
Zeitintervallen. 

Verfahren nach Anspruch 2, worin der Halteschritt 30 
den Schritt eines Zirkulierens der Flexografietinte 
zwischen der Tintenquelle (A) und dem Tintenreser- 
voir (36; 61) wahrend einer vorbestimmten Zeitpe- 
riode umfaBt. 

35 

Verfahren nach Anspruch 3, worin der Schritt eines 
Zirkulierens der Tinte den Schritt eines Zufuhrens 
und Ruckgewinnens bzw. Ruckfuhrens der Flexo- 
grafietinte durch einen Tintenzufuhr-Rohrenkorper 
(41; 47; 62; 65), wetcher die Flexografietinte von 40 
dem Tlntenreservoir (36; 61 ) zu der Tintenquelle (A) 
zufuhrt, und ein Tntenruckgewinnungs-Rohrenkor- 
per (41; 47; 59; 66) beinhaltet, welcher die Flexo- 
grafietinte von der Tintenquelle (A) zu dem Tlnten- 
reservoir (36; 61) wahrend des Schritts eines hin- 45 
und hergehenden Bewegens des Tinten reservoirs 
(36; 61) und der Rohrenkorper ruckgewinnt bzw. 
ruckfuhrt. 

Verfahren nach Anspruch 2, worin der Halteschritt 50 
den Schritt eines Hinund Herbewegens der Flexo- 
grafietinte zwischen der Tintenquelle (A) und dem 
Tlntenreservoir (36) wahrend einer vorbestimmten 
Zeitperiode umfaBt. 

55 

Verfahren nach Anspruch 5, worin der Schritt eines 
Hin- und Herbewegens der Flexografietinte den 
Schritt eines Zufuhrens der Flexografietinte von 



dem Tlntenreservoir (36) zu der Tintenquelle (A) 
durch den Rohrenkorper (41) und eines Ruckfuh- 
rens der Flexografietinte von der Tintenquelle (A) 
zu dem Tlntenreservoir (36) durch den Rohrenkor- 
per (41) wahrend des Schritts eines hin- und her- 
gehenden Bewegens des Tinten reservoirs (36) und 
des Rohrenkorpers (41) beinhaltet. 



Revendications 

1 . Appareil pour imprimerdes feuilles (11) comportant 
un cylindre porte-plaque (14) portant une matrice 

(13) d'impression et un cylindre (15) depression 
dispose pour f aire face audit cylindre porte-plaque 

(14) , dans lequel des feuilles (11) passent par un 
degagement entre ledit cylindre porte-plaque (14) 
et ledit cylindre (15) depression pour une execu- 
tion d'impression sur les feuilles (11), I'appareil 
comprenant : 

un rouleau (17) de transfer! d'encre qui trans- 
fere de I'encre vers ladite matrice (13) depres- 
sion par rotation en contact avec ladite matrice 

(13) depression dudit cylindre porte-plaque 

(14) lors de i'execution d'une impression ; 
un moyen (18) destine a reguler une quantite 
de I'encre transferee par contact d'une surface 
dudit rouleau (17) de transfert d'encre lors de 
I'execution d'une impression 
un encrier (A) dispose entre ledit rouleau (17) 
de transfert d'encre et ledit moyen de regulation 
d'encre le long de leur direction axiale ; 
un reservoir (36 ; 61 ) d'encre destine a stocker 
I'encre, qui est dispose au-dessus et adjacent 
audit encrier (A) ; et 

un moyen destine a faire circuler I'encre flexo- 
graphique entre ledit reservoir (36 ; 61 ) d'encre 
et ledit encrier (A) par amenee de I'encre flexo- 
graphique dudit reservoir (36 ; 61 ) d'encre audit 
encrier (A), tout en faisant revenir en meme 
temps I'encre f lexographique dudit encrier (A) 
audit reservoir (36 ; 61) d'encre ; ledit moyen 
de mise en circulation comprenant : 

un corps (41 ; 47 ; 62) de tube d'alimenta- 
tion en encre servant a delivrer I'encre 
f lexographique du reservoir (36 ; 61) d'en- 
cre audit encrier (A) ; 

un corps (41 ; 47 ; 59) de tube de retour 
d'encre destine a faire revenir I'encre f lexo- 
graphique de rencrier (A) au reservoir (36 ; 
61) d'encre; 

un moyen (39, 45, 6Q)-destine a transferer 
I'encre f lexographique entre ledit encrier 
(A) et ledit reservoir (36 ; 61) d'encre par 
I'intermediaire desdits corps de tube de re- 
tour d'encre et de tube d'alimentation en 
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encre ; et 

un moyen destine a animer en va-et-vient 
ledit reservoir (36; 61) d'encre, lesdlts 
corps de tube et ledit moyen (39 ; 45 ; 60) 
de transfert d'encre d'une seule piece ie 
long de la direction axiale dudit encrier (A) ; 
une extremite ouverte (41a; 47a) dudit 
corps (41 ; 47 ; 62) de tube d'alimentation 
en encre communique avec le reservoir 
(36; 61) d'encre et une autre extremite 
ouverte de celui-ci (41b ; 47b) debouche 
dans I'encrier (A) ; 

une extremite ouverte (41a; 47a) dudit 
corps (41 , 47 ; 59) de tube de retour d'en- 
cre communique avec le reservoir (36 ; 61 ) 
d'encre et une autre extremite ouverte de 
celui-ci (41 b ; 47b) debouche dans I'encrier 
(A), 

Procede pour imprimer des feuilles (11), dans le- 
quel des feuilles (11) passent par le degagement 
entre un cylindre porte-plaque (1 4) portant une ma- 
trice (13) d'impression et un cylindre (15) depres- 
sion dispose pourf aire face audit cylindre porte-pla- 
que (1 4), dans le but d'executer I'impression, le pro- 
cede comprenant les etapes, dans lesquelles : 

on utilise un rouleau (17) de transfert d'encre 
qui transfere une encre flexographique vers la- 
dite matrice (13) d'impression ; 
on utilise un moyen destine a reguler une quan- 
tity de Tencre flexographique transferee ; 
on dispose un encrier (A) entre ledit rouleau 
(17) de transfert d'encre et ledit moyen de re- 
gulation d'encre le long de sa direction axiale ; 
on transfere de I'encre entre ledit encrier (A) et 
ledit reservoir (36 ; 61) d'encre au moyen d'au 
moins un corps de tube dont une extremite 
ouverte (41a; 47a; 65a; 66b) communique 
avec le reservoir (36 ; 61) d'encre et dont une 
autre extremite ouverte (41b ; 47b ; 65b ; 66a) 
debouche dans I'encrier (A) ; 
on anime a va-et-vient ledit reservoir (36 ; 61) 
d'encre et ledit corps de tube d'un seul tenant 
le long de la direction axiale dudit encrier (A) ; et 
on maintient I'encre flexographique dans ledit 
encrier (A) dans un etat fluidique par amenee 
de I'encre flexographique dudit reservoir (36 ;. 
61) d'encre audit encrier (A), tout en faisant re- 
venir en meme temps I'encre flexographique 
dudit encrier (A) vers ledit reservoir (36 ; 61) 
d'encre, ou en repetant I' amenee et le retour de 
I'encre flexographique a des intervalles de 
temps presents. 

Precede selon la revendication 2, dans lequel ladite 
etape de maintien d'etat comprend I'etape de mise 
en circulation, pendant une p6riode de temps pr6- 



determinee, de I'encre flexographique entre ledit 
encrier (A) et ledit reservoir (36 ; 61) d'encre. 

4. Precede selon la revendication 3, dans lequel ladite 
s etape de mise en circulation de I'encre inclut I'etape 

d'amenee etde retour de I'encre flexographique par 
I'interm6diaire d'un corps (41 ; 47 ; 62 ; 65) de tube 
d'alimentation en encre qui amene I'encre flexogra- 
phique dudit reservoir (36 ; 61 ) d'encre audit encrier 
10 (A) et d'un corps (41 ; 47 ; 59 ; 66) de tube de retour 
d'encre qui fait revenir I'encre flexographique dudit 
encrier (A) audit reservoir (36 ; 61 ) d'encre pendant 
ladite etape d'animation a va-et-vient dudit reser- 
voir (36 ; 61 ) et desdits corps de tube. 

75 

5. Procede selon la revendication 2, dans lequel I'eta- 
pe de maintien d'etat comprend I'etape d'animation 
a va-et-vient, pendant une p6riode de temps prede- 
termined, de I'encre flexographique entre ledit en- 

20 crier (A) et ledit reservoir (36) d'encre. 

6. Procede selon la revendication 5, dans lequel ladite 
etape d'animation a va-et-vient de I'encre flexogra- 
phique comprend I'etape d'amenee de I'encre flexo- 

25 graph ique dudit reservoir (36) d'encre audit encrier 
(A) par I'intermediaire dudit corps (41) de tube, et 
de retour de I'encre flexographique dudit encrier (A) 
audit reservoir (36) d'encre par I'intermediaire dudit 
corps (41 ) de tube pendant ladite etape d'animation 

30 a va-et-vient dudit reservoir (36) d'encre et dudit 
corps (41) de tube. 



35 



40 



45 



50 



55 



14 




15 



EP 0 950 521 B1 



FIG.2 

29 30 ,29 




16 




17 




18 



EP 0 950 521 B1 





20 




21 



EP 0 950 521 B1 



FIG.9 



29 30 29 




22 




23 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



lJ black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhd3it(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




